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DETAILED ACTION 

This office action is a response to Applicant's arguments dated December 28, 
2007. All prior art rejections of the previous office action are withdrawn. This action is 
non-final in view of the following rejections. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-4 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for compounds wherein X=0, does not reasonably 
provide enablement for compounds where X is S, NH, or CH 2 . The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make the invention commensurate in scope with these claims. 

The factors to be considered in determining whether a disclosure meets the 
enablement requirements of 35 U.S.C. 112, first paragraph, have been described in In 
re Wands, 858 F.2d 731, 8 USPQ2d 1400 (Fed. Cir., 1988). The court in Wands states, 
"Enablement is not precluded by the necessity for some experimentation, such as 
routine screening. However, experimentation needed to practice the invention must not 
be undue experimentation. The key word is 'undue', not 'experimentation'" (Wands, 8 
USPQ2sd 1404). Clearly, enablement of a claimed invention cannot be predicated on 
the basis of quantity of experimentation required to make or use the invention. 
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"Whether undue experimentation is needed is not a single, simple factual determination, 
but rather is a conclusion reached by weighing many factual considerations" {Wands, 8 
USPQ2d 1404). Among these factors are: (1) the nature of the invention; (2) the 
breadth of the claims; (3) the state of the prior art; (4) the predictability or 
unpredictability of the art; (5) the relative skill of those in the art; (6) the amount of 
direction or guidance presented; (7) the presence or absence of working examples; and 
(8) the quantity of experimentation necessary. 



While all of these factors are considered, a sufficient amount for a prima facie 
case is discussed below. 

(1) The nature of the invention and (2) the breadth of the claims: 

The claims are drawn to compounds of formula I wherein X can be O, S, NH, or 

CH 2 . 

(3) The state of the prior art and (4) the predictability or unpredictability of the art: 

Compounds of formula I wherein X is O are known in the art. Dahlgren et al. and 

Fraser et al. both teach such compounds, as is discussed below. However, as stated in 

the preface to a recent treatise: 

"Most non-chemists would probably be horrified if they were to learn how many 
attempted syntheses fail, and how inefficient research chemists are. The ratio of 
successful to unsuccessful chemical experiments in a normal research laboratory is 
far below unity, and synthetic research chemists, in the same way as most 
scientists, spend most of their time working out what went wrong, and why. Despite 
the many pitfalls lurking in organic synthesis, most organic chemistry textbooks and 
research articles do give the impression that organic reactions just proceed smoothly 
and that the total synthesis of complex natural products, for instance, is maybe a 
labor-intensive but otherwise undemanding task. In fact, most syntheses of 
structurally complex natural products are the result of several years of hard work by 
a team of chemists, with almost every step requiring careful optimization. The final 
synthesis usually looks quite different from that originally planned, because of 
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unexpected difficulties encountered in the initially chosen synthetic sequence. Only 
the seasoned practitioner who has experienced for himself the many failures and 
frustrations which the development (sometimes even the repetition) of a synthesis 

usually implies will be able to appraise such work Chemists tend not to publish 

negative results, because these are, as opposed to positive results, never definite 

(and far too copious) " Dorwald F. A. Side Reactions in Organic 

Synthesis, 2005, Wiley: VCH, Weinheim pg. IX of Preface. 

Thus, the synthesis of compounds of formula I wherein X is S, NH, or CH2 is 

expected to be non-trivial. 

(6) The amount of direction or guidance presented and (7) the presence or absence of 
working examples: 

The specification has provided guidance for the preparation of compounds of 
formula I wherein X is O. 

However, the specification does not provide guidance for the preparation of 
compounds of formula I wherein X is other than O. 
(8) The quantity of experimentation necessary: 

Considering the state of the art as discussed by the references above, 
particularly with regards to the high unpredictability in the art as evidenced therein, and 
the lack of guidance provided in the specification, one of ordinary skill in the art would 
be burdened with undue experimentation to practice the invention commensurate in the 
scope of the claims. 

Claims 1-4 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 



Application/Control Number: 10/520,659 Page 5 

Art Unit: 1623 

skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. In the amendment dated August 27, 2007, claims 
1 and 2 were amended to exclude a compound in which R 1 and R 2 are H, R 5 is SO3", R 3 
is an acetyl group, R 4 is a para-nitrophenyl group and X is O. Claim was amended to 
exclude a genus of compounds wherein R 1 , R 2 and R 5 are each independently SO3" or 
H, R 3 is H, an acetyl group or S0 3 ~, R 4 is a benzyl group and X is O. These are not 
described in the specification. See MPEP 2173.05(i): Any negative limitation or 
exclusionary proviso must have basis in the original disclosure. Any claim containing a 
negative limitation which does not have basis in the original disclosure should be 
rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the written 
description requirement. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Dahlgren et 
al. (WO 97/00879, January 9, 1997, of record). 

Dahlgren et al. teach compounds of the following formula: 
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wherein X 3 , X 4 and X 6 can all be OH or S0 4 ~, R 2 can be OH, S0 4 ~, or substituted amine 
including NHAc, and R 1 can be hydrogen, alkyl, benzyl, amino acid, nucleotide or 
polypeptide. When at least one of X 3 , X 4 and X 6 are S0 4 ", R 2 is NHAc, and R 1 is alkyl or 
hydrogen, the limitations of claim 1 are met. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Fraser et al. 
(The Journal of Biological Chemistry, vol. 276, No. 9, pages 6412-6419, PTO-1449 
submitted January 10, 2005). 

Fraser et al. teach GalNAc-4S, GalNAc-6S, and GalNAc-4S,6S [page 6417, 
Table I]. These compounds meet the limitations of claim 1 when R 3 is acetyl, X is O and 
R 1 is H. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 2-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dahlgren et al. (WO 97/00879, January 9, 1997, of record) in view of Greene et al. 
(Protective Groups in Organic Synthesis, Third Edition, John Wily & Sons, Inc. 1999, of 
record). 

Dahlgren et al. teach as set forth above. 

Dahlgren et al. do not teach compounds wherein R 1 is an aryl group other than 
benzyl. 

Greene et al. teach 2- and 4-picolyl ethers as protecting groups for the hydroxyl 
function [page 99]. They are prepared from their chlorides and can be removed by 
hydrogenolysis in acetic acid. Greene et al. also teach 1-pyrenylmethyl ether as a 
protecting group for the hydroxyl group [page 100]. It is introduced using the chloride 
and can be removed by methods used for benzyl ether cleavage. These are only two 
examples of a plethora of aryl protecting groups available for the hydroxyl group. 

In the amendment dated August 27, 2007, Applicant amended claim 1 such that 
the particular species taught by Dahlgren et al. wherein R 1 is benzyl are excluded. 
Thus, claims 2-4 are not anticipated by Dahlgren et al. However, it would have been 
obvious to one of ordinary skill in the art to prepare the compounds of Dahlgren et al. 
using aryl protecting groups other than benzyl, such as a picolyl ether or a 1- 
pyrenylmethyl ether, as taught by Greene et al. These are known alternatives to the 
benzyl group, which was taught by Dahlgren et al. One of ordinary skill in the art could 
have substituted one alternative for another and could have predicted the success of 
the preparation, based on the teachings of Greene. 
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Response to Arguments 

Applicant's arguments filed December 28, 2007 have been fully considered but 
they are not persuasive. Applicant argues that Dahlgren fails to disclose any specific or 
significant utility for the intermediate compounds containing a benzyl moiety and as 
such it would not be obvious to terminate the reaction before removal of the protecting 
group. 

Dahlgren teaches that the mono-, di-, tri-, or tetra-sulfate esters of pentose or 
hexose are effective in the treatment of HIV and AIDS [see abstract]. The compounds 
containing a benzyl moiety (as well as compounds containing hydrogen, alkyl, amino 
acid, nucleotide, or polypeptide) are claimed compounds. The fact that the compounds 
are claimed, combined with the general teaching that sulfate esters of hexoses are 
effective for the treatment of HIV and AIDS, is evidence that the benzyl-containing 
compounds do have utility . Thus, Applicant's arguments are not persuasive. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAYLA BLAND whose telephone number is (571)272- 
9572. The examiner can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anna Jiang can be reached on (571) 272-0627. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/520,659 Page 9 

Art Unit: 1623 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Layla Bland 
Patent Examiner 
Art Unit 1623 
February 7, 2008 

/ShaojiaAnna Jiang/ 

Supervisory Patent Examiner, Art Unit 1623 



